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(54) FUEL CELL 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fuel cell capable of 
pressing in the celt stacking direction so as to set the bearing 
pressure nearly uniform. 

SOLUTION: In this fuel cell, a recessed part 27 is formed on an 
end plate .22 and a projecting part 28 is formed on a pressure 
plate 26. The end plate 22 is connected to a tension plate in 
the form of serration. An adjusting part 20b comprising a female 
screw part 22b-1 and a male screw part 22b-2 is formed in the 
end plate 22. A load variation reducing mechanism 32 is 
installed. A recessed part 33 is formed on an insulator 21 and 
the pressure plate 26 is disposed there. The projecting part 28 
is formed into a cylindrical surface. The load variation reducing 
mechanism 32 comprises plural sets of plate springs. The plate 
springs 32A are disposed on the end plate 22. The plate springs 
32B are disposed on the pressure plate 26. A load sensor is 
mounted. The plate springs 32 are brought into a reversed form 
when fastening the stack. A bearing surface 35 for receiving the 
plate springs 32 is sloped. 
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* NOTICES * 

JPO and NCIPI are no^ responsible £or any 
damages caused by the use of tbis translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Conclude both end plates in the conclusion member prolonged in the direction of a eel laminating 
on the outside of a eel layered product, arranging an end plate to the direction both ends of a eel laminating 
of the eel layered product which carried out the laminating of the eel, and applying a compressive load to a 
eel layered product, and a stack is constituted. A pressure plate is arranged inside [ said / direction of eel 
laminating ] the end plate of said direction end of a eel laminating of this stack. The fuel cell which the 
crevice was established [ fuel cell ] in the field inside [ direction of eel laminating ] the end plate of said 
direction end of a eel laminating of said stack, and the heights which have a curve side in the field of the 
direction outside of a eel laminating of said pressure plate were prepared [ fuel cell ], and contacted these 
heights to said crevice. 

[Claim 2] The fuel cell according to claim 1 which considered association with each end plate of the end 
plate of said direction both ends of a eel laminating, and said conclusion member as serration and 
association with a bolt. 

[Claim 3] The end plate of said direction end of a eel laminating is a fuel cell according to claim 1 or 2 with 
which it has the controller whose adjustment of a location was enabled in said direction of a eel laminating 
to the body of an end plate, and this body of an end plate, and said crevice is formed in this controller. 
[Claim 4] Any of ** between said pressure plate, the end plate of said direction end of a eel laminating, and 
said pressxire plates and the end plates of said direction end of a eel laminating, or the fuel cell according to 
claim 1 which established [ at least one place ] the load fluctuation reduction device in the contact section 
and the direction of a conclusion load of said heights and said crevice at the serial. 
[Claim 5] The fuel cell according to claim 1 which forms an insulator inside [ said / direction of eel 
laminating ] said pressure plate, has a crevice in the field by the side of said pressure plate of this insulator, 
and has arranged said pressure plate to this crevice. 

[Claim 6] The fuel cell according to claim 1 with which said curve side of said heights consists of the 
spherical surface. 

[Claim 7] It is the fuel cell according to claim 1 with which said curve side of said heights consists of a 
cylinder side which curved in the direction which is not regulated by the conclusion member when 
migration in the direction of a eel laminating and the rectangular direction of a eel is regulated by said 
conclusion member. 

[Claim 8] The fuel cell according to claim 4 with which said load fluctuation reduction device consists of 
two or more sets of disk springs mutually prepared in the serial. 

[Claim 9] The end plate of said direction end of a eel laminating consists of a controller which can be 
justified to the body of an end plate, and this body of an end plate. Between said bodies of an end plate and 
said controllers It is the fuel cell according to claim 4 which said controller is screwed in the female screw 
section and this female screw section which had rotation restrained to said body of an end plate, and consists 
of the male screw sections which can be justified in shafl orientations to the female screw section by 
arranging said a part of load fluctuation reduction device [ at least ]. 

[Claim 10] said pressure plate is divided into two members in the direction of a eel laminating — having — 
****-- this ~ the fuel cell according to claim 4 with which said a part of load fluctuation reduction device 
[ at least ] is arranged between two members. 

[Claim 11] said pressxire plate is divided into two members in the direction of a eel laminating — having — 
****-. this ~ the fuel cell according to claim 1 with which said heights are formed in the member of the 
direction outside of a eel laminating between two members, and the load sensor is formed. 
[Claim 12] The fuel cell according to claim 5 which has made the height of the direction of a eel laminating 
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of the side face of said pressure plate lower than the height of the direction of a eel laminating of the medial 
siurface of said crevice of s£dd insulator. 

[Claim 13] It is the fiiel cell according to claim 4 which will be in a reversal condition by said load 
fluctuation reduction device consisting of a disk spring when a stack conclusion load is given to this disk 
spring. 

[Claim 14] The fuel cell according to claim 13 with which it is equal to the inclination of said reversed disk 
spring to the bearing surface which contacts said disk spring which it was formed in said pressure plate and 
said end plate, the stack conclusion load was given, and it changed into the reversal condition, and receives 
a load from this disk spring with fuel cell, or the inclination beyond it is attached to it. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the conclusion structure of a fuel cell about a fuel 

cell. 

[0002] 

[Description of the Prior Art] the electrode (an anode — ) which consists of the catalyst bed and diffusion 
layer which have been arranged at the whole svirface of the electrolyte membrane with which a solid-state 
polyelectrolyte mold fuel cell consists of ion exchange membrane, and this electrolyte membrane with the 
film-electrode assembly (MEAiMembrane-Electrode Assembly) which consists of an electrode (a cathode, 
air pole) which consists of the catalyst bed and diffusion layer of a fuel electrode and an electrolyte 
membrane which were alike on the other hand and have been arranged A eel is constituted from a separator 
which forms the fluid channel for supplying fuel gas (hydrogen) and oxidation gas (oxygen, usually air) to 
an anode and a cathode. A module is constituted from a layered product of a eel and it consists of what has 
arranged the terminal, the insulator, and the end plate to the modular direction both ends of a laminating, 
constituted the stack to them, bound the stack tight to them with the tension plate prolonged in the direction 
of a eel laminating on the outside of a eel layered product, and was fixed to them. With a solid-state 
polyelectrolyte mold fuel cell, the reaction which uses hydrogen as a hydrogen ion and an electron is 
performed, a hydrogen ion moves the inside of an electrolyte membrane to a cathode side, and the reaction 
which generates water from oxygen, a hydrogen ion, and an electron (the electron generated with the anode 
of the next MEA lets a separator pass) is performed by the cathode side at an anode side, 
anode side: ~ H2 ->2H-H-2e-cathode side: — in order to perform normally electrochemical reaction of the 
2H-H-2e-+(l/2) 02 ->H2 O above, the bolting load of a stack is uniform over the cross-section whole region 
of the polar zone of a stack, and not to change sharply moreover is required, moreover — since heat comes 
out at the water generation reaction in a cathode — between separators ~ every eel ~ or the passage where a 
cooling medium (usually cooling water) flows is formed for two or more eels of every, and the ftiel cell is 
cooled. Therefore, the environmental temperature of a fuel cell changes repeatedly between the ambient 
temperature at the time of shutdown (for example, 20 degrees C), and whenever [ cooling intermediation 
temperature / at the time of operation ] (about 80 degrees C), and is bound tight by it, and a load is also 
changed. Moreover, a load changes also by the creep of the film and an electrode. JP,9-259916,A is 
indicating the conclusion structure which pressurizes a fuel cell stack with the four rods nut prolonged in the 
direction of a fuel cell laminating on the outside of a stack, in order to bind a stack tight to homogeneity. 
Moreover, the pressurization coil spring is prepared between the nut and the stack, and load fluctuation is 
decreasing by it. 
[0003] 

[Problem(s) to be Solved by the Invention] However, when the parallel degree of the eel which constitutes a 
stack from conclusion structure of the conventional fuel cell is bad, it is difficult to bind tight by unifomi 
planar pressure. When not pressurized by homogeneity planar pressure, the degradation of a fuel cell arises, 
or in being the worst, there is a possibility that leak of reactant gas (hydrogen, air) may arise. Moreover, 
with the conclusion structure pressurized with the four rods nut prolonged in the direction of a fuel cell 
laminating, since the edge and nut of a rod are prolonged on the direction outside of a ftiel cell laminating 
from an end plate, the overall length of a fuel cell stack becomes long, and becomes disadvantageous for 
loading to a car. The purpose of this invention has planar pressure in offering the fuel cell with which it can 
pressurize in the direction of a fuel cell laminating so that it may become homogeneity mostly in 
homogeneity about the stack of a fuel cell. 
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[0004] 

[Means for Solving the Problem] This invention which attains the above-mentioned purpose is as follows. It 
concludes both end plates in the conclxision member prolonged in the direction of a eel laminating on the 
outside of a eel layered product, the fiiel cell of this invention arranging an end plate to the direction both 
ends of a eel laminating of the eel layered product which carried out the laminating of the eel, and applying 
a compressive load to a eel layered product, and constitutes a stack. A pressure plate is arranged inside 
[ direction of eel laminating ] the end plate of the direction end of a eel laminating of this stack. The crevice 
was established in the field inside [ direction of eel laminating ] the end plate of the direction end of a eel 
laminating of a stack, the heights which have a curve side in the field of the direction outside of a eel 
laminating of a pressure plate were prepared, and heights were contacted to the crevice. Here, neither an end 
plate nor a pressure plate is restricted to a tabular thing. For example, a box-like thing in the air etc. is 
included. The above-mentioned fuel cell can take the following structure. Desirably, association with each 
end plate of the end plate of the direction both ends of a eel laminating and a conclusion member consists of 
serration and association with a bolt. Desirably, the end plate of the direction end of a eel laminating has the 
controller whose adjustment of a location was enabled in the direction of a eel laminating to the body of an 
end plate, and this body of an end plate, and said crevice is formed in this controller. Desirably, the load 
fluctuation reduction device is established [ any of ** between a pressure plate, the end plate of the direction 
end of a eel laminating, and pressure plates and the end plates of the direction end of a eel laminating, or at 
least one place ] in the contact section and the direction of a conclusion load of heights and a crevice at the 
serial. Desirably, the insulator is formed inside [ direction of eel laminating ] the pressure plate, this 
insulator has the crevice in the field by the side of a pressure plate, and the pressxire plate is arranged in this 
crevice. Desirably, the curve side of heights consists of the spherical surface. When migration in the 
direction of a eel laminating and the rectangular direction of a eel is regulated by the conclusion member, 
the cxirve side of heights may consist of a cylinder side which curved in the direction which is not regulated 
by the conclusion member. Desirably, a load fluctuation reduction device consists of two or more sets of 
disk springs mutually prepared in the serial. Desirably, the end plate of the direction end of a eel laminating 
consists of a controller which can be justified to the body of an end plate, and this body of an end plate, and 
a part of load fluctuation reduction device [ at least ] is arranged between the body of an end plate, and said 
controller. A controller is screwed in the female screw section and this female screw section which had 
rotation restrained to the body of an end plate, and consists of the male screw sections which can be justified 
in shaft orientations to the female screw section, desirably, a pressure plate is divided into two members in 
the direction of a eel laminating — having -.**** — this — a part of load fluctuation reduction device [ at 
least ] is arranged between two members, desirably, a pressure plate is divided into two members in the 
direction of a eel laminating — having --**** — this — heights are formed in the member of the direction 
outside of a eel laminating between two members, and the load sensor is formed. Desirably, the height of the 
direction of a eel laminating of the side face of a pressure plate is made lower than the height of the 
direction of a eel laminating of the medial surface of the crevice of an insulator. Desirably, a load fluctuation 
reduction device consists of a disk spring, and this disk spring will be in a reversal condition, when a stack 
conclusion load is given. It is equal to the inclination of the reversed disk spring to the bearing surface 
which contacts the disk spring which it was formed in the pressure plate and the end plate, the stack 
conclusion load was given desirably, and it changed into the reversed condition, and receives a load fi-om 
this disk spring, or the inclination beyond it is attached to it. 

[0005] In the fuel cell of above-mentioned this invention, since the end plate and the pressure plate were 
made into the contact structure of heights and a crevice, even if the parallelism of a eel is bad, point push 
can be carried out in the contact section, and it can push on homogeneity mostly throughout a pressvire plate. 
Moreover, since heights were prepared in the pressure plate side, a gap of the parallelism of a eel can be 
absorbed only by rotation at the core of the curve side of heights, without the core of the curve side of 
heights swaying in the direction of a eel laminating, and the rectangular direction, and it can control that a 
eel layered product sways in the direction of a eel laminating, and the rectangular direction. Moreover, the 
stable conclusion is possible, without heights and a crevice shifting to a longitudinal direction, since the 
crevice was established in the end plate. 
[0006] 

[Embodiment of the Invention] Below, the fuel cell of this invention is explained with reference to drawing 
i R> 1 - drawing 2 1 , Drawing 1 - drawing 15 show the example 1 of this invention, drawing 16 shows the 
example 2 of this invention, and drawing 17 - drawing 2 1 show the example 3 of this invention. The same 
sign is given to the part similar covering all the examples of this invention covering all the examples of this 
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invention. 

[0007] or [ first, / that it is common covering all the examples of this invention ] — or the configuration of a 
similar part and an operation are explained with reference to drawing 1 -15. The fiiel cell of this invention is 
the solid-state polyelectrolyte mold fuel cell 10. The fuel cell 10 of this invention is carried in a fiiel cell 
powered vehicle. However, it may be used in addition to an automobile. 

[0008] As the solid-state polyelectrolyte mold fuel cell 10 is shown in drawing 1 R> 1 and drawing 2 the 
electrode 14 (an anode — ) which consists of the catalyst bed 12 and diffusion layer 1 3 which have been 
arranged at the whole sxirface of the electrolyte membrane 1 1 which consists of ion exchange membrane, 
and this electrolyte membrane 1 1 the electrode 1 7 (a cathode ~) which consists of the catalyst bed 15 and 
diffusion layer 16 of a fiiel electrode and an electrolyte membrane 1 1 which were alike on the other hand 
and have been arranged The film-electrode assembly which consists of an air pole (MEAiMembrane- 
Electrode Assembly), A eel is formed for the separator 18 which forms the fluid channel for supplying fuel 
gas (hydrogen) and oxidation gas (oxygen, usually air) to electrodes 14 and 17 in piles. Carry out two or 
more laminatings of this eel, and a module 19 (for example, 2 eel module) is formed. The laminating of 
many modules 19 is carried out, and module 19 group is constituted. To the direction (direction of fiiel cell 
laminating) both ends of a eel laminating of module 19 group Arrange a terminal 20, an insulator 21, and an 
end plate 22, and a stack 23 is constituted. A stack 23 is bound tight in the direction of a eel laminating, and 
it consists of what was concluded by the conclusion member 24 (for example, tension plate) prolonged in 
the direction of a fiiel cell layered product laminating on both the outsides of the eel layered product 23. 
When the conclusion member 24 consists of a tension plate, each edge of a tension plate 24 is fixed to each 
of the end plates 22A and 22B of stack both ends with the bolt 25 prolonged in the direction of a fiiel cell 
laminating, and the rectangular direction. Below, the case where the conclusion member 24 consists of a 
tension plate is taken for an example. However, the through-bolt nut which replaces with a tension plate at 
the conclusion member 24, and is prolonged in the direction of a fuel cell laminating may be used. 
[0009] As shown in drawing 1 - drawing 6 , the pressure plate 26 is arranged between end-plate 22A of the 
direction end of a eel laminating of a stack 23, and the insulator 21 formed inside [ direction of eel 
laminating ] this end plate 22. A pressure plate is not established in the direction other end side of a eel 
laminating of a stack 23. 

[0010] The end plate 22 (when [ of body 22a and controller 22b ] divided, an end plate 22) of the direction 
end of a fiiel cell laminating of a stack 23 The crevice 27 is established in the field by the side of the 
pressure plate 26 of which member of body 22a and controller 22b. The heights 28 which have a curve side 
in the field by the side of the end plate 22 of a pressure plate 26 (it is which member of member 26a and 
member 26b when the pressxire plate 26 is divided into member 26a [ of the direction inside of a eel 
laminating ] and outside member 26b) are formed. The curve side of heights 28 consists of the spherical 
surface or a cylinder side. Heights 28 are contacted in a crevice 27, are forced, and are concluded with the 
tension plate 24 which is the conclusion member to which a stack 23 extends in the direction of a eel 
laminating on the outside of a eel layered product in this condition. A clearance is among parts other than 
crevice 27 among the fields by the side of parts other than heights 28, and the pressure plate 26 of an end 
plate 22 among the fields by the side of the end plate 22 of a pressure plate 26, and inclining relatively is 
possible to the include angle in which it interferes mutually, and as shown in drawing 3 , a neck swing is 
possible for a pressvire plate 26 and an end plate 22. Moreover, grease is applied at least to one side of 
heights 28 and a crevice 27 so that this neck swing may be performed free. 

[001 1] The crevice 27 may consist of the concave spherical surfaces, and as shown in drawing 6 , it may 
consist of the aspheric surfaces, for example, a concave conical surface. In the case of a conical surface, it is 
tended to hold grease. The core of the convex spherical surface of heights 28 is located in the field top by 
the side of the eel layered product of a pressure plate 26, or its near, as shown in drawing 4 . 
[0012] Since the end plate 22 and the pressure plate 26 were contacted in heights 28 and a crevice 27 and 
were forced about contact of heights 28 and a crevice 27, and an operation of forcing structure, even if the 
parallelism of a eel is bad, point push can be carried out in the contact section, and a pressure plate 26 can 
incline according to the inclination of a eel, and a eel can be mostly pushed on homogeneity throughout 
pressure plate 26. 

[0013] Moreover, since heights 28 were formed in the pressxire plate 26 side, a gap of the parallelism of a 
eel can be absorbed only by rotation at the core of the spherical surface of heights, without the core of the 
spherical surface of heights swaying in the direction of a eel laminating, and the rectangular direction, and it 
can control that a eel layered product sways in the direction of a eel laminating, and the rectangular 
direction. When heights were in the direction of an end plate, the core of the spherical surface of heights will 
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be located near the lateral surface of an end plate and a pressure plate rotates it to the circumference of the 
core of the spherical surface of the heights as shown in drawing 5 , in rotation and coincidence, only an 
angle-of-rotation x pressure plate and the distance between the centers of rotation will sway to the direction 
of a laminating, and a rectangular cross, and the location deflection of a eel will produce a pressure plate. 
However, if heights 28 are in a pressure plate 26 side like this invention, even if a pressure plate 26 will 
rotate to the circumference of the core of the spherical surface of heights 28, most location deflections of a 
eel cannot be found. Moreover, the stable conclusion is possible, without heights 28 and a crevice 27 
shifting to a longitudinal direction, since the crevice 27 was established in the end plate 22. 
[0014] As shown in drawing 7 - drawing 10 , association with an end plate 22 and the tension plate 24 which 
is a conclusion member is considered as association with the bolt 25 (it ****s and comes out and a certain 
case is included) prolonged in serration 29, the direction of a fuel cell laminating, and the direction that 
intersects perpendicularly. The gear tooth (for example, it may not restrict to three homy teeth, however 
three homy teeth, a rectangle gear tooth may be used, and the other minute irregularity processing is 
sufficient) of serration 29 is formed in each of an end plate 22 and a tension plate 24 at the contact section of 
an end plate 22 and a tension plate 24, and when a gear tooth is doubled and it binds tight with a bolt 25, it is 
made to have not produced slipping in the direction of a eel laminating between the end plate 22 and the 
tension plate 24. As shown in drawing 8 , a tension plate 24 may be formed in each one flank of every of a 
eel layered product, and as shown in drawing 9 , they may be prepared in each flank of a stack 23. [ two or 
more ] 

[0015] Since load adjustment as a result of justification and justification of a dimension smaller than the 
pitch of the gear tooth of serration cannot be carried out when serration 29 is formed In order to enable the 
location and load adjustment, body of end plate 22a and body of end plate 22a constitute end-plate 22A of 
the shape of a rectangle of the direction end of a fuel cell laminating fi-om controller 22b of another object, 
and the crevice 27 was formed in controller 22b, Controller 22b may consist of two members of female 
screw member 22b- 1 mutually screwed by **** 39, and male screw member 22b-2, as are shown in 
drawing 7 , and you may consist of single members which are screwed in the hole where the female screw 
formed in the cento- section of body of end plate 22a was turned off and which have a male screw 30 in a 
periphery or it is shown in drawing 1 7 . The hexagon-head slotted hole 3 1 is formed in the crevice 27 and 
the opposite side of controller 22b (when controller 22b consists of two member 22b- 1 and 22b-2, it is male 
screw member 22b-2). Insert the driver of the hexagon head there, make it rotate, rotate controller 22b 
(when controller 22b consists of two member 22b- 1 and 22b-2, it is male screw member 22b-2), and it is 
made to move to shaft orientations, and enables it to have tuned the location of the direction of a eel 
laminating finely. 

[0016] About an operation of serration and suspension join structure Although the bolt of a thick path which 
can take out a big load is required for a bolt 25 since the contact surface and parallel slipping will be stopped 
according to the frictional force of the contact surface of the end plate 22 and tension plate 24 by the bolt 
tension when there is no serration By considering fi-iction engagement as serration gear-tooth engagement, 
the bolting force of a bolt 25 is better than before at smallness. The path of the part bolt 25 becomes small, a 
path serves as smallness, the **** hole formed in an end plate 22 can also make thickness of an end plate 22 
thinner than before, and a stack overall length can be shortened in that case. Moreover, the parallelism of the 
end plate 22 of the both ends of a stack 23 can be taken out by serration 29. Moreover, since rotation of 
controller 22b (it is male screw member 22b-2 when controller 22b consists of two member 22b- 1 and 22b- 
2) was considered as rotation using the hexagon-head slotted hole 31, it cannot project to shaft orientations 
and the overall length of a stack 23 is not lengthened. By this, in carrying to a car, it is advantageous. 
[0017] As shown in drawing 1 1 and drawing 12 , the load fluctuation reduction device 32 is established 
[ any of ** between an end plate 22 a pressure plate 26, a pressure plate 26, and end plates 22, or at least one 
place ] in the contact section and the direction of a conclusion load of heights 28 and a crevice 27 at the 
serial. The load fluctuation reduction device 32 consists of a conic spring with circular inner circvimference 
and a periphery, and the so-called disk spring (since it is a load fluctuation reduction device, a sign is set to 
32), and can send a big load now to deformation. By using a disk spring, the increment in the overall length 
of a stack 23 can be suppressed to minimum compared with other springs. The sequence of arrangement 
with the contact section of the load fluctuation reduction device 32, and a heights 28 and a crevice 27 As 
shown in drawing 1 1 , from an end plate 22, toward a pressure plate 26, the order of the contact section and 
the load fluctuation reduction device 32 is sufficient, and Or as shown in drawing 12 , from an end plate 22, 
toward a pressure plate 26, the order of the load fluctuation reduction device 32 and the contact section is 
sufficient, and Or as shown in drawing 17 , the load fluctuation reduction device 32 may be constituted from 
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2 sets of disk springs arranged muUially at the serial, one of sets [ them ] may be arranged to the end-plate 
22 side of the contact section, and other groups may be arranged to the pressure plate 26 side of the contact 
section. 

[001 8] About an operation of the load fluctuation reduction device 32, fluctuation of the load which the load 
fluctuation reduction device 32 absorbs telescopic motion of a eel layered product to it, £uid reqxiires it for it 
at a eel layered product in the contact section and the direction of a conclusion load of heights 28 and a 
crevice 27 whether it changes fiiel cell environmental temperature by a cold energy cycle etc. since the load 
fluctuation reduction device 32 was established, or the thickness of the film or an electrode changes with 
creeps to a serial can be suppressed. Moreover, also superficially and with time, the combination of the load 
fluctuation reduction device 32 and the neck swing device by contact to heights 28 and a crevice 27 can give 
imiform planar pressure. 

[001 9] As shown in drawing 13 - drawing 15 , the crevice 33 is formed in the field by the side of the 
pressure plate 26 of the insulator (electric insulation plate) 21 formed inside [ direction of eel laminating ] 
the pressure plate 26, and the pressure plate 26 is arranged in the crevice 33. By this, the distance B between 
the external surface of a pressure plate 26 and the external surface of an insulator 21 serves as smallness 
fi-om the sum of the independent thickness of a pressure plate 26, and the independent thickness of an 
insulator 2 1 . 

[0020] About an operation of this insulator structure, the overall length of a stack 23 becomes short by 
compaction of the distance B between pressure plate 26 external surface and insulator 21 extemal surface. 
Moreover, an insulator 21 is between a pressure plate 26 and a terminal 20, and the surface distance for 
insulation C of an insulator 21 is increasing according to the structure which has arranged the pressure plate 
26 to the crevice 33 compared with the surface distance for insulation (board thickness of an insulator 21) 
when not forming a crevice 33. Moreover, the creeping distance C of an insulator 21 increases like the 
above by establishing a crevice in the terminal 20 side of an insulator 21, and putting in a terminal 20 there. 
In this case, if a crevice is established in both sides of an insulator 21, the creeping distance C of in 
SHIRETA 21 will increase fiirther. 

[0021] Below, the configuration of a part peculiar to each example of this invention and an operation are 
explained. In the example 1 of this invention, as shown in drawing 1 - drawing 15 , the convex curve side of 
the heights 28 formed in the pressure plate 26 consists of a part of spherical surface. Since the curve side of 
heights 28 consists of the spherical surface about an operation of the example 1 of this invention, whether a 
eel inclines in which direction or the parallelism of the eel side of the direction of a eel laminating and the 
direction which intersects perpendicul2irly shifl:s in which direction, a eel side can be pushed by the uniform 
pressure. 

[0022] In the example 2 of this invention, as shown in drawing 16 , when migration (gap) of the direction of 
a eel laminating of a eel and the rectangular direction is regulated with the tension plate 24 which is a 
conclusion member, the curve side of the heights 28 formed in the pressure plate 26 may be replaced with 
the spherical surface, and migration of a eel may make it the cylinder side which curved in the direction 
which is not regulated with a tension plate 24. the concave cylinder side which the crevice 27 formed in the 
end plate 22 in that case accepts heights 28, and contacts heights 28 — or it considers as a concave taper 
side. Since migration of a eel achieves the operation as the spherical surface with the same cylinder side 
about an operation of the example 2 of this invention in the direction which is not regulated with a tension 
plate 24, the same operation is acquired with the example 1 of this invention having explained. 
[0023] In the example 3 of this invention, as shown in drawing 17 - drawing 21 , the load fluctuation 
reduction device 32 consists of two or more sets of disk springs 32A and 32B mutually prepared in the 
serial. Moreover, the disk spring of each class consists of what consisted of a disk spring of one sheet, or 
carried out the laminating of two or more disk springs. The contact section of heights 28 and a crevice 27 is 
arranged among two or more sets of disk springs 32A and 32B. Disk spring 32A is in an end-plate 22 side 
fi-om the contact section of heights 28 and a crevice 27, and disk spring 32B is in a pressxire plate 26 side 
fi-om the contact section of heights 28 and a crevice 27. The minor diameter edge of disk springs 32A and 
32B is in the contact section side of heights 28 and a crevice 27, and the major-diameter edge of disk springs 
32A and 32B is in an end-plate 22 and pressure plate 26 side, respectively. By this load fluctuation reduction 
device, since the load fluctuation reduction device 32 consists of a disk spring, the thermal expansion and 
contraction of a eel layered product, and the deformation with the passage of time by the creep of a eel can 
be followed, and that deformation can be absorbed. Moreover, since a load fluctuation reduction device 
consists of two or more sets of springs each other prepared in the serial, by arranging the contact section of 
heights 28 and a crevice 27 between [ two or more sets of] spring 32A and 32B, fi-om a center-section side, 
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it can be made to be able to distribute to a periphery side and the load of the contact section of heights 28 
and a crevice 27 can be told to an end-plate 22 and pressure plate 26 side. 

[0024] End-plate 22A of the direction end of a eel laminating consists of controller 22b which can be 
justified to body of end plate 22a, and this body of end plate 22a. Even if [ a part of] there are few load 
fluctuation reduction devices 32 between body of end plate 22a, and controller 22b, 32 A is arranged then, 
female screw section 22b- 1 controller 22b had rotation restrained to body of end plate 22a, and this female 
screw section 22 — it is screwed in b-1 by the thread part 30, and consists of male screw section 22b-2 which 
can be justified in shaft orientations to female screw section 22b- 1 . The crevice 27 is formed in male screw 
section 22b-2. this end-plate structure ~ end-plate 22 A of the direction end of a eel laminating — the 
division configuration of body of end plate 22a, and controller 22b — carrying out — between body of end 
plate 22a, and controller 22b — a part of load fluctuation reduction device — since 32 A has been arranged, 
by making load fluctuation reduction device 32 A into a disk spring, by controller 22b, body of end plate 22a 
can be distributed, and the load received by point push can be told, moreover, female screw section 22b- 1 
controller 22b had rotation restrained to body of end plate 22a and this female screw section 22, since it is 
screwed in b-1 and consists of male screw section 22b-2 which can be justified in shaft orientations to 
female screw section 22b- 1 Even if it rotates male screw 22b-2 to female screw 22b- 1, female screw 22b- 1 
can be supposed that rotation is restrained, and it can be twisted to load fluctuation reduction device 32A 
between body of end plate 22a, and controller 22b, and it can carry out [ the force caimot be applied for it 
and ] it. 

[0025] As for member 26by the side of two members, i.e., eel layered product, a, and this member 26a, the 
heights 28 of another object are divided in the direction of a eel laminating at formed member 26b, and 
betvveen these two members, even if [ a part of] there are few load fluctuation reduction devices 32, as for 
the pressure plate 26, 32B is arranged. Load fluctuation reduction device 32B consists of a layered product 
of a disk spring. With this pressure plate structure, since load fluctuation reduction device 32B between two 
members 26a and 26b of a pressure plate 26 was made into the disk spring, by the contact section of heights 
28 and a crevice 27, member 26a by the side of a eel layered product can be distributed between two 
members 26a and 26b, and the load received by point push can be told. 

[0026] Heights 28 are formed in member 26b of the direction outside of a eel laminating between two 
members 26a and 26b of a pressure plate 26, and the load sensor 34 is formed. The load sensor 34 consists 
of a strain gage, and is formed in member 26b four places two or more at regular intervals. With the 
structure which formed the load sensor 34, the load sensor 34 is in a eel side fi-om the contact section of 
heights 28 and a crevice 27, and can measure correctly the load applied at right angles to a cel. 
[0027] The comer section of the lateral surface of a pressure plate 26 is made into the taper side 36. By this, 
it is the height hi of the direction of a eel laminating of the side face of a pressure plate 26. Height h2 of the 
direction of a eel laminating of the medial surface of the crevice 33 of an insulator 21 It is made low. In this 
insulator structure, the pressure plate 26 which sandwiches an insulator 21, and the long distance for 
insulation (a+b+c of drawing 20 ) along insulator 21 external surface between terminals 20 can be taken 
with compact structure. 

[0028] The load fluctuation reduction device 32 (32A, 32B) consists of a disk spring, this disk spring 32 will 
be in a reversal condition, when a stack conclusion load is given, namely, the inclination of the disk spring 
in a fi-ee condition ( drawing 17 ) tums into a reverse slope at the time of load grant ( drawing 18 , drawing 
1919 ). this load fluctuation reduction device 32 — the load pair of the spring of drawing 21 — a variation 
rate — a flat field H (field where a load hardly change even if a variation rate arise ) appear in the point 
reversed [ disk spring ] and its near in a curve (an axis of ordinate be a load and an axis of abscissa be a 
variation rate ) , and although thermal expansion and contraction deformation , and creep deformation be in 
a eel layered product by apply a conclusion load to a eel layered product in this flat field , a stack conclusion 
load be stabilize . 

[0029] It is equal to the inclination theta of the reversed disk spring 32 to the bearing surface 35 which 
contacts the disk spring 32 which it was formed in the pressure plate 26 and the end plate 22, the stack 
conclusion load was given, and it changed into the reversal condition, and receives a load fi-om this disk 
spring 32, or the inclination beyond it is attached to it. with the inclination structure of this bearing surface 
35, it goes over a disk spring 32 and a bearing surface 35 after reversal fi-om before reversal of a disk spring 
32, and it comes out, line contact is carried out with a bearing sxirface 35, a contact location with the bearing 
surface 35 of a disk spring 32 changes before and after reversal, and a load is not changed [ the same section 
of a bearing surface 35, i.e. the inner circumference edge of a disk spring 32 and a periphery edge, and ] 
That is, bolting concerning a eel layered product is stabilized. 
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[0030] 

[Effect of the Invention] According to the fuel cell of claim 1 , since the end plate and the pressure plate 
were made into the fitting structure of heights and a crevice, even if the parallelism of a eel is bad, point 
push can be carried out in the fitting section, and it can push on homogeneity mostly throughout a pressure 
plate. Moreover, since heights were prepared in the pressure plate side, it can control that a eel layered 
product sways in the direction of a eel laminating, and the rectangular direction. Moreover, the stable 
conclusion is possible, without heights and a crevice shifting to a longitudinal direction, since the crevice 
was established in the end plate. According to the fuel cell of claim 2, since the end plate and the conclusion 
member were concluded with serration and a bolt, the skid of an end plate and a conclusion member is lost 
by serration, the conclusion load of the bolt which fastens a conclusion member in an end bolt is also made 
to smallness, the need of it of thickening an end plate is lost, and stack length can be shortened so much. 
According to the fuel cell of claim 3, since the adjusting-screw section was prepared, even if it adopts the 
nonskid structure using serration, it can carry out to fine tuning of a serration gear tooth of less than one 
pitch. According to the fuel cell of claim 4, since the load fluctuation reduction device was established in the 
fitting section and the direction of a conclusion load of heights and a crevice at the serial, even if a load 
changes with a cold energy cycle, aging, etc., fluctuation of the load concerning a eel layered product can be 
suppressed. Since according to the fuel cell of claim 5 the crevice was established in the insulator and the 
pressure plate has been arranged to the crevice, the creeping distance along the insulator external surface 
from a eel to pressure BURETO becomes long, and electric insulation improves. Moreover, a gap of the 
direction of a laminating of an insulator and a pressure plate and the rectangular direction can be controlled. 
According to the fuel cell of claim 6, since the curve side of heights consists of the spherical surface, even if 
the parallelism of the eel side of the direction of a eel laminating and the direction which intersects 
perpendicularly shifts in which direction, a eel side can be pushed by the \miform pressure. When migration 
in the direction of a eel laminating and the rectangular direction of a eel is regulated by the conclusion 
member according to the fuel cell of claim 7 The curve side of heights may consist of a cylinder side which 
curved in the direction which is not regulated by the conclusion member. In that case Even if the parallelism 
of the eel side of the direction of a eel laminating and the direction which intersects perpendicularly shifts in 
the direction in which migration in the direction of a eel laminating and the rectangular direction of a eel is 
not regulated by the conclusion member, a eel side can be pushed by the imiform pressure. According to the 
fuel cell of claim 8, since a load fluctuation reduction device consists of a disk spring, the thermal expansion 
and contraction of a eel layered product, and the deformation with the passage of time by the creep of a eel 
can be followed, it can be absorbed, from a center section, it can be made to be able to distribute to a 
periphery side and this force can be told. Moreover, since a load fluctuation reduction device consists of two 
or more sets of springs each other prepared in the serial, by arranging the contact section of heights and a 
crevice among two or more sets of springs, from a center-section side, it can be made to be able to distribute 
to a periphery side and the load of the contact section of heights and a crevice can be told to an end-plate 
and pressure plate side. Since according to the fuel cell of claim 9 the end plate of the direction end of a eel 
laminating consists of a controller which can be justified to the body of an end plate, and this body of an end 
plate and a part of load fluctuation reduction device [ at least ] is arranged between the body of an end plate, 
and the controller, by making a part of load fluctuation reduction device [ at least ] into a disk spring, by the 
controller, the body of an end plate can be distributed and the load received by point push can be told. 
Moreover, even if it rotates a male screw to a female screw, a female screw can be supposed that rotation is 
restrained, and since a controller is screwed in the female screw section and this female screw section which 
had rotation restrained to the body of an end plate and consists of the male screw sections which can be 
justified in shaft orientations to the female screw section, it can be twisted in the load fluctuation reduction 
device between the body of an end plate, and a controller, and it can carry out [ the force cannot be applied 
for it and ] it. according to the fuel cell of claim 10, a pressure plate divides into two members (the member 
in which heights were formed, and member by the side of a eel layered product) in the direction of a eel 
laminating — having — **** - this — between two members Since a part of load fluctuation reduction 
device [ at least ] is arranged, by making a part of load fluctuation reduction device [ at least ] into a disk 
spring, in the contact section of heights and a crevice, the member by the side of a eel layered product can 
be distributed between two members, and the load received by point push can be told. According to the fuel 
cell of claim 1 1 , since the load sensor is formed in the heights formation member of 2 division pressure 
plate, a load sensor is in a eel side from the contact section of heights and a crevice, and can measure 
correctly the load applied at right angles to a cel. According to the fuel cell of claim 12, since the height of 
the direction of a eel laminating of the side face of a pressure plate is made lower than the height of the 
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direction of a eel laminating of the medial surface of the crevice of an insulator, the long distance for 
insulation which met the field between both the members (a pressxire plate and terminal) that sandwich an 
insulator with compact structure can be taken. Since according to the fuel cell of claim 13a load fluctuation 
reduction device consists of a disk spring, and this disk spring will be in a reversal condition when a stack 
conclusion load is given By a flat field's (field's where a load hardly changes even if a variation rate arises) 
appearing in the point reversed [ disk spring ] and its near in the load pair displacement curve of a spring, 
and applying a conclusion load to a eel layered product in this flat field Although thermal expansion and 
contraction deformation, and creep deformation are in a eel layered product, a stack conclusion load is 
stabilized. It is equal to the inclination of the disk spring when being in the condition that the bearing surface 
for disk spring receptacles formed in the pressure plate and the end plate was reversed according to the fiiel 
cell of claim 14, or since the inclination beyond it is attached, it goes over a disk spring and a bearing 
surface after reversal from before reversal of a disk spring, they carry out line contact in the same section of 
a bearing stirface, a contact location with the bearing surface of a disk spring changes before and after 
reversal, and a load is not changed. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 17] 
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V 2 2{ai<Dffitc«flffi*feoer»2 83&iSS:W6n 

s. eigiJ2 8ttna^2 7{cg»sni?bf*t:t6nrte 
0. c<o^mx7.^^^2z\t. ^}\^nm»<o9mc^ 

2 4tCTS5M^nriiSc h2 6(Dx 

> F::^U- h 2 2fflICDMc0^^dhSB2 8iy^cDSP^<b. 
x> F:^U- h 22(0-^1^ vt^^^i^-V 2 SffllODM© 
5%II3S52 7J^n<3[)SP^<t(Dracc«|gpa7!r«*or. ^''U 
-^^■t^r/U- h 2 6 <hx> F::^U- F 2 2 ttSC^tcT^ 

Wft>txSJ:^{C. iaSB2 8<!:DflgB2 7(D^:^j:< ifc- 

[0 0 1 1 ] m^2 7 \'mv^<o^mi>^hn^^fix\.^x 

nmmij^hmsL^tix\.^xi>^\.^. nmmo^m^u^^) 
-x^iRj^o-^rc^o £^2S(ocAK<mm(o^'C^\t. 

mA^TfsT^^^. :7'U:yl^i^:7'u- F2 60-l2il/Sg 

[0012] 0352 8 ^03^2 7CD«M. 
CDf^ffl^oiirfi. x.>Yy'\y-V2 2tv'\yviy^y' 
F 2 6 t^i}xS^2 8 iE!3gB2 7 irgfit^-^JfUf* 

[00 13] ^/c. :/U-..t^i':^U-h2 6W«:M52 

'^m<o^*L^x(om^tmxmsLx^ . ^)vmMWti^'^)\^ 

*>. CjSI5*sx> F:/L — F©:&K:*S<!:. SSKi^-TJ: 

fi^^ccfirg-r s c «b i j^c 0 -e©QSl5(D^ffi©*'l:^^ t> d tc 

Si52 Zt^^':f\yviy^':/\y-V2^m^^^tzf\yvty^ 
Zf\y-h 2 63&50SP2 8<D]^ffiO*'C^f5:b0^lHlKL/r 

F2 2tCI!nSP2 7*SS:C:r/cO'C, iaaJ2 8 iHS|52 7*i 

«^[^3{crtisc<i:«>«c< .^su/c»e*5 Piter s> 

So 

CO 0 1 4 1 BI7~H1 OtCmfct^CC, x>F::^U- 
F 2 2 ilS^gm'r$>Sr'>t^3 h 2 4 

-feU-i^3>2 9<tjl8f4mftfeS®*ffi]iB:3STS 



h 2 4 iOSttSPCCtt, x> Ft/U- h 2 2 <i:^> 
>:/U— h 2 4CDS<r«:-fe U-e^3>2 9 (DM (fc 

x> F:/U- h 2 2 i-r-Vi^a >r^U- h 2 4[ffl{c-fe;l/ 
spec lo-r-ot9:t:t6nrfc j:CiO. S9JC7nTJ:^iC. 

mfSS®^r^-^(Dj§?&#:(Dx> F^U- h 2 2 A 

x>F:/U'-h:4^tt2 2ai. x> F:/U- h*^* 
2 2a<b»mcDiSiSSS|S2 2b<!:3^6«|JffiL. Pl^2 
2beclHia52 7:S:^^T'S<f:^(CL/c. ^SgP2 2 b 
(i. S7«:^-r<fc5«:. x>F:/U- F*(*2 2 aCDcp 

2<bCD2oCDgPW30^63Sc-:>Tl>r*><fcl>o ^11352 2 b 
(iSSgP2 2b*i2ocoa5tt2 2b- 1. 2 2b-2;C» 

h^^m^\tmt^omi2 2 b - 2) <Dm^2 7 

fflrR«/^ftm3 l^»^SLr*J.#. -ec(C7^ftgI<DF 
'5-r/^*^^f ALIsI^^ifrS^g|52 2 b (^^352 2 b 
*S2oogPM2 2b - 1. 22 b-2*^e>^j:^it'&«it 

fccgptt 2 2 b - 2 ) ^riaiEs-a-. ttij^r^j r 

.[ 0 0 1 6 ] -b a ?Jf;U hi»S«JS<7>fPffleco 

c^rti. •feu-^'a>*«iRi^i#'&«. Ti^jvbm^fi^iti 

{C<fc^x> F:/U- h 22 <i:r'>Va>:/U- h 2 4<i: 
±i6^C<!:^35:^<D-C. h 2 5 ^:;^»?^?§f«^:^J-^' 
;t;«ta»cfc < . h 2 5 <dS3^?vjn$ < 
jarOv x>Fr^U-h2 2tc?g^ST-5^aO?L*>S3&s/jN<h 
3&r>r. x>Fyu-h2 2©J53*S£*J:»5ft<r 

-e^a>2 9CC^0. :^^7>2 3CDp|^<Dx>F^U 
-h22<OWfS3C>itB-&^, iliSISP2 2b (fSS 

SP2 2b^2ocDSm2 2b- 1, 22b-2*>6^C-5 
«^(*ii*acasW2 2 b - 2 ) (O^mtysMm^S 1 ^ 
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[OOiTJHii. HI 2«:7ft-rJ:^«:. x> f:^u 
h2 6<f:X>F:/U- h2 2<t<Dra. 6[>f5Jti3ePiJ>&< <!: 

<> 1 mm^s aei2 s <bEasp2 ? tomA&tiS^m 
:&rsicci£5i|{c. #fi^afrfi«a«3 2Ait9:t:r6>nrii 
^- ?5s^stKSSffi«3 2«. nB<D\^m. 9\'m^i>^ 

2t. a^2 8tmsi^2 7t(Dmm&t<Dmm(Dmm 

01 liC^fcfc^K:. x>F:/U-h 2 23&i6:7*U 
->r5^i^>ru-h2 6tcrDi*iorSM8P. ^S^iB»t» 
<t3 2<DJiarfeJ:CiU. ^)^Ci«, Sl2Cc^TJ:^ 
cc. x> F:/u- h 2 2*>6:7'UyS^^':/u- h 2 etc 
lSl*ioT#*^«WaSti«3 2. Sftl!a5<DH-Cfe<fc<ri 
20 ^smi. SI 7&c^T<i:^w:. i[tmS!S6{g«a58l« 
3 2 *at^tce5«tCiSS3n/c2ffl©M«ta3!P6«^ 

^<D^%<Dlffl*Sttgp©x>F:/U-h2 2ffl9K: 

iBSL. m(om^mMs^(oy'iyvty^^i^-h2sm(ic 

[0018] ^m^mmi^^s 2CDf^fflccoi^r». 
Qgp2 8 <hnggu2 7 icDgMSPiSJi^its^f^eciiBni 

?§rS^S6ffiSffi«3 2^^t:t/c<D'r. 
?^3&5?&f^1^^^;l.^tcJ:?)^StiLrfc. ^/c«d>y- 

iB«««3 2i. iaa52 8<i:I!agP2 7i(DS«(Cj:5m 

[0 0 1 9] ai 3-'ai S^jj^-Tct^W:. ■:fUyU^ 
^ (mSiteigfi) 2 l<3D:/U-yt^-»^yu-h2 6iBl(Dffi 

ic|ujgp3 3 3&s?g«snT*j»5. Qna53 3«::ru-:r->i^:/ 
h2 63&5KS$nrii^o cntCctor. -fi^v^ 
40 '^y'\y-V2^c>9m^-Oly^l^-^2 \ (09\^mA<0 
lEStBtt. :/UyS/'i':/u-h2 6<Dmi*©/lSi-^> 
>^U-:$r2 l©*acD/P3i©iHlJ:D/hi«Coriri 

[0020] C<0^ >i^^ ^S'^igCDf^fflCCOl^'C 
tt. •:fi^vty^^\^-h2B9mt^>U:x\^--^2\ 

9mT^<ommB(ms^tiC^y) . x^v^2Z(o±mfim 

<JCc^o i^/c. -Oe>^U-^>2 1^3::7•^r;->i'^^- 
^2 6<!:^-5:^;^2 OCOMCCfeO. IMISB3 3(C:/Utr 
t^i^::ru--h2 e^Kigb/clfjttCcfcfj. lIflgS3 3^^ 

50 ^i^f^\.^m^<om^m^m (^>5^:xu-:$r2 i©« 
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2 0ffl«ccaaJ*i8:wr-^cK:3?-$:f;i.2 0*Ati-&c 

[0022] :*^^OSI]6S«^2 -C^. 0 1 6 «:^'r<^ ^ 

ji'aji:&ioi<!:iSSs&f6i<3D=»i6 (Til) tmm^ti^m^ 

T/U's.t/i^T/U-. h2 6«:^^L/cC!igI52 8<DSffl 

l^o -ecr)ii^c^)x> Kr^'U- h 2 20Cff^^$fl^iy]SP2 
7 digP2 8 ^St:tAnreia52 8 iSMTSlHl*© 

-h24rjis«3njaii:^[ojfc*5i^r. Riifffi*5^®<b 

[0 0 2 3]:f:^<Dmmm3X\tt. @17'-a2UC 
?j^*rj:^{c. ^^l^lftfi«S«3 23^SCik:a2?rj«:i^t:r 
6n/cai»fflOjni«la3 2A. 3 2B*ie>^j:-So */c. 

ommmt. ffiaffl<DM«fa3 2 a. 32 Boiaifcieg 

$tirii^>o Mt^ta3 2A«OgP2 8 iDna52 7CDSM 
gp«fcOx> K:/u- h 2 2ffliJ«:^0\ Mtiia3 2 B«ilb 
a52 8<tI?nSS2 7<DjSMSPJ:0:/U^$^i^:/U-h2 6 
®J^*^, il«ta3 2 A. 3 2 B<D/jNSS{Si{!ia52 8 t 
(HJ2e2 7(DSMSWliJtC*0. iIIl«fe3 2A. 3 2 B<DA 
gBS»^n-e*ix>K:/U-h2 2ffll. :/U5r->i^:/u 

mmmm 3 2 )5>iM«ia*> 6 -5 . -^Ji^wmi^om 

^(D-C. 0952 8 <?:ia^2 7 iOSMSP^ffiafflOtila 
32A. 3 2BKK:ieSt-'&C<fcCCckO. e!aP28<bEI 
S^2 7 t(Dmm,^(D^m^. x>F:/U-h2 2(Mtcfe 
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^n^-^xm^^CtifiX^^, 
[0024] ■fe;l'ajl^^S(Ox> K:^U-h22A 
tt. x>K:/U-h2|s:»2 2aiRx>F:/U-h*» 
2 2 aCC*tLr{5tg^S^t6^:3BISS?2 2 b <!:*^e>2i 
^. x>F:/U-h*:tt2 2a<5:PffiPgP2 2bicr>S 

S«SE«WaSM«3 2<Di!>ac<<!:fe-gS3 2A3&si5 
g^nxi^-S. iaigP2 2b«, x>K:/U--h*{*2 
2 aK:«LTlElSS*}tijm2tl/clI8*aDSB2 2 b - 1 
»flKaCSP2 2 b - 1 CciaDSP3 OTiS^StiiStlaDSP 
10 2 2 b - 1 cc*tLrlfi:^cc{iaiaiPifig&ttfeD^2 

2b-2.<b7!P6«^^nrc>-5>, Dage2 7»*ilaDgP2 
2 b -2CC0^Stirir><bo CCr)x>K>''U-^h«J§'C 
•b;baa:&r^-«©x>K:/U-h2 2A35r$x>K 
>^-U-.h2ts:ft2 2a<5:ijil|gP2 2b(D^«^<hL. x 
>Kr^U-h^:tt2 2a<hPffiaJ2 2b<!:0[)ratC. 
^fi«a«©-gp 3 2 A *iBa U/cOr. ?5S^iS 
mJ^m3 2A^m\ti^tr^Ct(tCJ:0. PMgP2 2b 
ri^.}¥L'rSt:fA:?§fm^x> F::^U- h*tt2 2 aCC^ 
n^axm^^Ctt^X^^, S^S52 2b3&ix 

20 > F:7*b-- h:*:f*2 2 aCC^f OriilS^rJftim^nfciaila 
DgB2 2 b - 1 t^mi2C&2 2 b - 1 CCjlg-^SniKta 

0^2 2 b - 1 «:*f Lrtt:&rfiiccffl[SSfflr5it6>S:*ttai; 

SB2 2b-2<i:*:'6^^^nrCi-SCD'C. ailaD2 2b 
- 2 €:iaf i; 2 2 b - 1 (C*f Ur [ellESiir i>mt^C2 
2h-liimn^t^mitifctl^^r^Cti!jiXft^ X 
> F:7'U- h*ft2 2 a <i:PiSlgP2 2 b t(DrS(0^mS^ 
W}&mm3 2A^mc^t}i^t>if>^i^<n>Cti)^X 

[0 02 5] :/U3^i^-^:/U-h2 6». -^JmMlj^ 
30 «:2o(7)SPW. rtxt>%. •fe;i'SMftfflJogp«2 6 a 
<t. iggB«2 6ai«J5fJ»cr). i£iS|52 8*5?&^Sn/cgU 
tt2 6b. (C^SJSnriJO. C<D2-:>©Settcr)racc. 
ltS^ffi?)S««3 2 ©ii>3^j:< <h fe-gP3 2 B;!^Kg? 
nri^-So ?^^fi?gaS«3 2 BtJMrtlaCDSB*^ 

^U- h 2 60D2O(D^2 6 a. 26b(DracD. #S 
^<S«««3 2 B^^Jnitfiai L/tCOT. a&2 8 <biia 
eP2 7CDSMSB-C,#.ffL/'rSt:r/c?S«*. 2'OfiDS»*2 
6a. 2 6b(Z)^^-fe;l^Sll»{lI(DSi5«2 6aK:»»S 

40 •a^re^-sci^st?^^. 

[0026] ':fWyty^':f\y-h2e(02r><Dmi2e 
a. 2 6 b(D^^-fe;USJi75'fSl*1-fi(lcDgm2 6b^. O 
952 8d^!?^^$nr*5D;CPOlfS-tr>1f3 4^m^^tl 
rtr^^. lSm-fe>1f 3 4«. ;ti^tfMy-i^3{P63Q: 
0. Sm2 6btC^ra|iB«:«a* fc<5:;t«4fiH^. iS:t:f 

enri^^o ?ws-fe>i^3 4^att/c«igrt^. wm-^ 

lyV3 4^taS&2 8 <bl!flge2 7 <bCDSMSP<i: D •fe;HliJK: 
50 [0 02 7 ] ^U— h 2 60^{|!lHCDn-:^ 



>r>v^u-^2 l<DI!nSP3 3CDrt(!Jffi(0-fe;uaB;^ 

^U-^2 mMCc?&o:fei^S!E« (H2 0C[>a + b + 
c) *S< <!:-&Ci;5>5T#-5. 
[0 02 8 1 WSgE«!liS«fil«3 2 (32A. 32B) 

\m\-ti^ff^hu^ . amti^as 2«x^-^ 
(a 1 7 ) -rcDUKfeo^isfj&Jitsff^^ (His. a 

19) ^c3^<^K:;5:^o C (D#m^{S)SS« 3 2T 
a 2 1 0«^©?tS*t^{4ftJ^ 

- h 2 2 CCJg^Sti:^ ^ y ^j»Jl*?tS^#-^StlJSKtt 
.H^^n/cM&i^aS 2«:SMLr^^^fe3 235^e#M 
^S^:f^i^S3 5CC». Sesn/cJni{^fe3 2<D<^(9 

3 5©«l4«itr«. Jni«*a3 2 <tJ^M3 5 <b«. JIIl{^ 
*3i3 2CDS^tU3&ie>SRatCt>/c-:>T. MM3 5CD|n|— 

[0 03 0 ] 

C:fx^-:.i7S^®<r*-5>. it^^3CDj68ipF^Cc<l:n 
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» i >^ u :/ u - h i <Da»:;^ i ieiXj&rnior n 
20 wrctffix^^^. n^mstDimmmifC^ti^t. mm 

i:.^(^i^vxmysi^(tcii[Mm&'^mrmi20^ti^^fbm 

«m^cc<tn«. :7*U5^$^i^:7^u- h;&5-fe;i/ajl:€rrfii 
(omt) ^»i!isnr*50. »2o<DSp*t©r^«:. ?§fK 
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J:»)-feJl/ffl|(c*i3. •b>'l'Ccga:{c*>*'S<5fi*iE5i{c$I 
t'a. u- 3f©|lflgp<Drtfliffi©-b;l'S®:^<OiS2 J: O ffi 

fct^aSfC * & ^<DJlli*a©<^ <!: ^ O t nJW±©M 
MAioW€,nTl,>S©r. Mtftiiffiffiitt. M«fa© 

.SIS©Btt^-CJl(i*a©MM<!:©SM<aS*^-ffcL/-r 
[0M©jSm!^csji|§] 

[01] *^§g©si;tefi^ 1 o>fm^<o±»ismm-c$> 

[133 1 *:*?gc[^Q60m ©«Kas^«?i6T-fe-»U*^si)©ti 

[04] :^^<D^m 1 ©jKS3(sfm?feT 7- U V f u 

[05 ] *^HJ©^W 1 {cS+T-SibiSCT <:*:^li«:* 
©j8S?ffStfe-C7 U;>J^i'r7'U- F©llfgtl3.Ci»=fe^ 

[06] :^E^ig©Slifi«a| 1 ©j8»4««feTMaSIJ*!#^S®*> 

[07] 3*:^9g©||;fe^«1 1 ©*8l4mftfe©:^»iE®0-C& 

[0 8 ] *^ig©5fe6sw 1 (oammmco ( i tjc«>©©) 

^>S^a>:/U— h©iEffi0'C*-S. 

[09] *^?8«^J6^1©*im®tfl® (SlIBltjCfe© 
©) T'Vi^g^T/U- h©iEM0f*S. 

[010] :4^%^©||!&{^ 1 am^mm(DmMi3 D©ji4 
«0-C*-5. 

[011] :f:i6ii9©ietei?« 1 (ojmmm<o-m)iBmm 
[012] 2s»?^©^w 1 <ofmmi&<o-m<Dtm^ 
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im-C$>r>X. Jl*aD<i:er^©iB«^01 1 i2!{Cl//c 

*^^©-^©aKSj^0-c*) 5. 
[014] :^^m<ommm i ©jtaEmrs©-^fit::^ 

(01 3©A-A»re0) 
[015] 2t:^ig©^«a| 1 <Dmmm&<Dyru vty*-:/ 
U- h <!: U-J^a >©t4IS0T*S. 
[016] :4:|g^©9li&092©jttm%7&©-S^gEllSi4 

10 a0-c*6. 

[017] :4:^?B©lliSP93©illfSf4®&©-85©. i5S 
#-^«r©«.«©, »iffi0-C*^.. 

[018] *»IB©|QS093©j8J?4Si?fe©-gp©. ®fS 
fi^otm (Ji«*asetfc®) ©. if®0r*i. 

[019] ^^m<ommm3(o)mmm<o-m>. mm 

b i>■^^fcm^(o, mmmx$>?>. 

[02 0] *^?«©*SSC^3©Mm7fe©-a5©. 
srS^rr/U- hi^SSP<!:-e©iafi^©»rffi0T?*S. 
20 [021] *:^?g©«g{f!l 3 ©j8Smrfe©?ta^«ifia 
(MtfO) ©iSS^jaffiOi'^^-C^-S. 

1 1 mmwm 

12 

13 mwim 

14 (r^-h\ mm) 

1 5 

16 ffitWl 
30 17 «g (*V-K. ggSvS) 
18 — 

1 9 -tS^a-/!/ 

2 0 ^-S:^-;l' 

2 1 U— 

2 2 x^KiT-lx-h 

22 a x>K:?"U- hi^cf;^ 

22 b SilSgp 

2 2b-l iJffcDSP 

2 2b-2 mimosa 

40 2 3 

2 4 f^>Sxa>:ru-h 
2 5 .-K^l' h 

26 T'U^i^ + T'U-- h 
26 a •fe;l'SIB**:W®8Wt 

2 6b iimfi'fmititcmi 

2 7 uggp 

28 rliaj 

29 -feU— i/3> 

3 0 ^t; (iiStaDe^) 
50 3 1 Aft«?L 
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M«*a) 3 5 ^ 

3 3 * 36 ■f'-J-qS 
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